
AD-760  745 

SEISMIC ARRAY ANALYSIS CENTER QUARTERLY 
TECHNICAL  SUMMARY,   JANUARY-MARCH  1973 

William  C.   Dean 

Teledyne  Geotech 

Prepared for: 

Advanced Research Projects Agency 

18 April 1973 

DISTRIBUTED BY: 

urn 
National Technical Information Service 
U. S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road, Springfield Va. 22151 



10 
 ftntltitt " «*»'* 

f^£ "*«M*iif »/ Itt «nmnil mrU 

o 
CO 
N 

§ SEISMIC ARRAY ANALYSIS CENTER 

QUARTERLY TECHNICAL SUMMARY REPORT 

JANUARY - MARCH 1973 

W.C. DEAN 

i ' 5 ! I    I I 
i,    •   ,   ; . IB APRIL 1973 

frtptni In 
AIR FORCE TECHNICAL APPLICATIONS CENTER 

Washington, O.C. 

Unin 
Project VELA UNIFORM 

Spenttnt ty 
ADVANCED RESEARCH PROJECTS AGENCY 

Nuclear Monitoring Research Office 
Reproved h, ARPA Order No. 1620 
NATIONAL TECHNICAL 
INFORMATION SERVICE 

il S Department of Commerc« 
SprlngfioM   /A ??1 "i I 

"WTELEDYNE GEOTECH 
ALEXANDRIA LABORATORIES 

APPROVED FOR PUBLIC RELEASE; rtSTRIBUTION ÜNUK5TED. 

It 



Kaitkar taa Aaviataf Haaaarta frtjattt Agtaer aar taa Air Farta Taeaakal Aaalkatma* Caatar mill ha rttßtatial» In mtwmtttm 
taaiaiatf aaraia maita tat tm MffW *r ataar araaaitatiaat tr tattrattart. aaä tail maawtM m taajttt ta bur nttiataa at mar at 
aacattary. Taa tiama taa taaemtiaat ßraaaataf »re taatt »I taa attain ail taaaU act at mtatatttaf at rmataaritf raarattatitf lam 
tHicitl ftlititt. aitaar axantmi tr imaliai, at tat Aärtaeti Mtttarea Prafatta Agaaey, tat Air farta Taciaital Apßlitttitat Cttttr, 
at tat U S Bataramaat. 



Unc lassifind 
Security Clans fication 

DOCUMENT CONTROL DATA - MD 
(Security timttillcmticn el ml*, body at «««trace end indemlne enneteiion muel »• entered nAw the ererell npoti ia c/••.>)..dj 

I   ORICIHATIN C ACTIVITY (Ceipeote euthiTT 

Teledyne Geotech 
Alexandria, Virginia 

t«   mvoai HCumty  C LttiincttiON 

Unclassified 
I»  OROUP 

I   REPORT TITLE 

SEISMIC ARRAY ANALYSIS CENTER QUARTERLY TECHNICAL SUMMARY 
JANUARY-MARCH 1973 

4   DESCRIPTIVE NOT«! (Type ml NgNfS S3 CeCTIw SSM] 

Scientific 
I  AüTHORrSJ «.«•» MM«. DnlMM. JnfM«IJ 

Dean, William C. 

• R..'RORT OATE 

1«  April   1973 
7«    TOTAL HO. OP   »A«».« 7»   MO   or H*C» 

■ «    CONTRACT  OK SRANT NO. 

F33657-72-C-0471 
•    »»OJICT  NO 

VELA T/2709 

A'RPA Order No.   1620 
rf ARPA Program Code No.   2F1U 

I WSJ 

to   OTMIR RIPORT  MO<t) (A ny ether number» »•( My •• »eelmned 
Ml« report) 

10   AVAL AilLITY/LlMITATION NOTICES 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNI (MITED 
11   SUPPLEMENTARY NOTE! 12   SPONSQRINO MILITARY ACTIVITY 

Advanced Research Projects Agency 
Nuclear Monitoring Research Office 
Arlington. Virginia 22209  

II   ABSTRACT 

14     Kf  v  »OROS 

Unclassified 
Security Classification 

..." 



SEISMIC ARRAY ANALYSIS CENTER 

l  QUARTERLY TECHNICAL SUMMARY REPORT 

, January - March 1973 

AFTAC Project Number 

Project Title: 

ARPA Orde r No.: 

ARPA Program Code No.: 

Name of Contractor 

Contract No.: 

Effective Date of Contract: 

Amount of Contract: 

Contact Expiration Date: 

Project Manager: 

VELA T/2709 

Seismic Array Analysis Center 

1620 

2F10 

TELEDYNE GEOTECH 

F33657-72-C-0471 

1 January 1972 

$1,663,848 

30 June  i973 

Willian   J.  Dean 
(703)   856-3882 

P.  0.   Box  334,  Alexandria,  Virginia 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED. 

a 



TABLE OF CONTENTS 

INTRODUCTION 

TASK A - OPERATE SAAC 

Operation^ 

Documentation and Programming 

ARPANET, 

Data Requests 

TASK B - EVALUATION 

TASK C - LASA/NORSAR COMPARISON 

TASK D - SPATIAL COHERENCE OF SURFACE 
WAVES, SAAC REPORT 8 

TAfK E - "FKCOMB," A FAST GENERAL PURPOSE 
ARRAY PROCESSOR, SAAC REPORT 9 

TASK F - STUDY OF WWSSN's, SAAC REPORT 11 

Page No 

1 

1 

J 

2 

3 

3 

3 

4 

4 

4 

III 



INTRODUCTION 

This quarterly report summarizes the operations and accomplish- 

ments in the SAAC for the period of January, February and March 

1973. 

TASK A - OPERATE SAAC 

Operation 

The SAAC Detection Procei.?or (DP) and Event Processor (EP) 

vere run with constant parameter settings, 24 hours a day, seven 

days a week during this period. 

Table I shows the DP uptime anJ downtime as well as the 

general problem categories causing the downtime. Monthly percent 

uptime set a recovd of 98.7 in January and also exceeded 981 

during February. A bad card in the 360/40B microcode unit was 

the major cause of DP downtime (22 hours) during March 1973.  The 

quarterly percent uptime equals the record high of the third quarter 

of 1972. 

Table II shows the EP and analyst time required to review 

and edit DP detections. 
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Documentation and Programming 

During this quarter coding changes were made to the off-line 

DP support programs to increase the selection of instrument at 

subarray level or selection of subarrays at array beamforming 

level.  Coding changes were also made to implement the square 

law algorithm in the detection processor. 

Modification of the set 08 (M08) of the Event Processor 

system has been completed in this quarter.  This modification 

includes adding more and finer iteration steps to aid beampacking 

convergence, adds velocity and azimuths to the Detection File 

Report, and Installs software to prevent false tape references 

at the year's end. 

Operational documentation of TEMBLOR, SEISFILE, DIGIOP and 

DATALIB were completed during this quarter.  Functional docu- 

mentation of these programs are progressing on schedule. 

The modification of the TEMBLOR program was completed. This 

modification expands the ability to access the spismic archival 

file by specifying epicenter, area of interest, phase anu depth 

information. 

A program was requested by ACDA to reformat TEMBLOR data 

and produce a copy of the final LPE Bulletin tape in ACDA specified 

format. This program was completed and delivered during this 

quarter. 



ARPANET 

The ARPANET - 360/44 interface was delivered and installed 

during February. Development of the Network Control Program (NCP) 

to enable use of the 360/44 peripherals for ARPANET input and out- 

put is proceeding. 

The conversion of FKCOMB and support programs to process 

LP data on 360/91 computer at UCLA is in the final testing stage. 

Upon completion of the test, processing of LP data will begin 

with enabling low rate tapes to UCLA computing center.  On the 

completion of the Data Transfer Module, we will begin experimenting 

the operation to send data via ARPANET. 

Data Requests 

During the quarter 740 requests for data v^re completed.  Of 

those were 487 for MIT Lincoln Laboratories, 242 for Texas 

Instruments, 5 for University of Hawaii, and 6 for Alexandria 

laboratories.  Routine copying of each Tuesday NORSAR and ALPA 

long period data for Lincoln Lab are complete through January 1973. 

At the end of the quarter 273 requests were outstanding. 

TASK B - EVALUATION 

The off-line DP experiments to evaluate the performance of 

LASA with reduced numbers of sensors and subarrays continued. 

Analyses and interpretation of results of these experiments are 

proceeding.  Coding changes to implement square law detector 

algorithm in off-line DP is in the testing stage. 



TASK C - LASA/NORSAR COMPARISON 

The noise average of NORSAR is 2.3 times above LASA's noise 

average, suggesting there will be 0.4 magnitude difference in 

mfe thresholds. The diurnal variation of both LASA and NORSAR are 

approximately the same and the range is 0.02 millimicrons, suggesting 

the contribution of cultural noise is nearly the same for LASA 

and NORSAR. 

The 901 cumulative nw threshold of LASA is estimated 3.6; and 

the 901 cumulative threshold of NORSAR is 4.1. Higher than expected 

threshold at NORSAR is due to travel time anomalies and higher 

beam losses associated with NORSAR Detection Processor. 

TASK D - SPATIAL COHERENCE OF SURFACE WAVES, SAAC REPORT 8 

Using spatial coherency estimates of Rayleigh and Love waves 

recorded at ALPA, LASA and NORSAR, SAAC Report No. 8 demonstrates 

that for a particular frequency the wave propagation cannot be 

described by a unique wavevector.  Instead, the propagation is better 

described by a distribution in the wavenumber domain or, in physical 

terms, a distribution in azimuth and phase velocity.  In general 

the coherency in the mean direction of propagation, "hich is a 

function of the velocity distribution, stays high relative to the 

coherency along the mean wavefront, which is a function of the 

azimuthal disbribution. 

TASK g - "FKCOMB," A FAST GENERAL PURPOSE ARRAY PROCESSOR, SAAC REPORT 9 

SAAC Report No. 9 describes FKCOMB, a fast general-purpose array 

processing program which employs frequency-wavenumber analysis. A 

program package for quasi-online long-period array processing has 



been designed around FKCOMB. It is this program which was used to 

estimate the long-period Rayieigh wave threshold at ALPA, LASA and 

NORSAR described in SAAC Report No. 4 and 6. 

TASK F - STUDY OF WWSSN's, oAAC ft)-PORT No, 11 

SAAC Report No. 11 presents a study of selected world-wide 

standard seismic network status (WWSSN's). The report, which 

describes their present operational capabilities, how they should 

be upgraded, and their projected capabilities after upgrading, will 

be distributed shortly. 


